uPA/plasmin system-mediated MMP-9 activation is implicated in bronchial epithelial cell migration.
To examine the effects of the uPA/plasmin system on cell migration in relation to the activation of MMP-9, we used ex vivo and in vitro wound-repair models of human bronchial epithelial cells and videomicroscopy techniques that make possible cell tracking and quantification of cell migration speeds. We observed that uPA was only detected in migrating cells at the wound edges and located at crucial sites for cell/extracellular matrix interactions. The implication of uPA in human bronchial epithelial cell migration was studied by incubating cultures with a monoclonal antibody raised against uPA and these experiments led to a 70% reduction in cell velocity. To examine the effects of the plasmin system on cell migration, we incubated cultures with increasing concentrations of plasmin or activated MMP-9. We observed a significant dose-dependent increase in cell migration velocity with plasmin (P < 0.001) and MMP-9 (P < 0.001). Moreover, addition of exogenous plasmin led to a twofold increase of activated MMP-9 in migrating cells. We also demonstrated that the addition of anti-uPA IgG led to an inhibition of 43% of activated MMP-9. In conclusion, these results show that uPA is involved in human bronchial epithelial cells migration. This action is mediated by the generation of plasmin, which in turn activates MMP-9, thus making possible cell migration.